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—3—



2015 ) b

2015 .
Gutenberg  Richter
(CWBSN) 44,837
( 2 .
(Gutenberg-Richter Law  Gutenberg and
Richter 1954) 5
3
P S
(Mc) b
2015 Mc 1.7 b
( 119 123 )
0.87( 3 Wiemer and Wyss 2000)
21 26 0 40
-
R=lNw‘{‘_‘r:‘_:;w_‘b.m-Jtmnc_\lr.mrif()
5
9o,
4
- logN = 5.76 — 0.87M,
ga
2]
1 °..,°‘.°
. Number
0 + + + + + + 4000
0 1 2 3 4 5 6 7 8|
M, I 3000
I 2000
I 1000
0
3.2015 (N)
1.7
(Mc)~5.0 ( ) 119 E~123 E 21
N~26 N 40
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2015 Seismic Activity in the Taiwan area

Hsin-Chieh Pu, Chih-Wen Kan, Chun-Ta Chiu,
Mei-Yi Ho, Kai-Wen Kuo, Peih-Lin Leu

Seismological Center, Central Weather Bureau, Taiwan

Abstract

In 2015, there were 44,837 local and regional earthquakes located beneath the Taiwan
area by the Central Weather Bureau. On basis of these observation, this report would
investigate not only the three strong earthquake (M_ = 6) sequences, but also spatial variation
of seismic activity in 2015 in Taiwan. In terms of strong earthquake, the earliest event with M
6.3 was occurred nearby the Ludao on February 14, 2015 (named EQ. 20150214). Depending
on the distribution of local earthquakes occurred in 2015, a plausibly seismic zone dipping
toward southeast appeared at the shallow part of the 20150214 EQ. The attitude of this seismic
zone is similar with one of the fault plane solutions of 20150214 EQ. For this reason, we
suggest that this fault plane solution may be the rupture plane of EQ. 20150214. The second
strong earthquake with M 6.3 was occurred in the Hualien area on March 23, 2015 (named EQ.
20150323). Its location is close to the Taiwan Island related to the other strong events in 2015.
Thus, strongest ground motion was recorded at the Hualien area by this strong event.
Comparison with the aftershocks of EQ. 20150214, the distribution of the aftershocks of EQ.
20150323 was concentrated around the mainshock. The third strong earthquake with M, 6.4
was occurred in the Nanao basin on April 20, 2015 (named EQ. 20150420). Although this event
was located at the offshore area, abundant aftershocks were detected, including 1 strong events
with M, 6.0. On basis of the distribution of these aftershocks, we supposed that the attitude of
rupture plane of the EQ. 20150420 was dipping 40 toward northeast. In terms of the spatial
characteristics of seismic activity in 2015, we calculated and discussed the variation of seismic
b-value and Z-value. Here, we found that the areas of strong earthquake in 2015 have the
characteristics of low b-value and high Z-value. These characteristics are already found at the
cases of recently strong earthquakes in the Taiwan area since 2012. Besides, we also indicate that
some particular areas, where the Z-value and b-value were low, should be concerned for intense

earthquakes in the future, including the Nantou, Meinong, and Reishuie areas.

Key words: 2015, seismic activity, Ludao, Hualien, Nanao basin, b-value, Z-value
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Sensitivity of Hybrid Variational-Ensemble Data
Assimilation: Single-observation Assimilation
Experiments

Siou-Ying Jiang, Jing-Shan Hong

Central Weather Bureau

ABSTRACT

This research studies the sensitivity of WRF 3DVAR based hybrid variational-ensemble
data assimilation system (Hybrid hereinafter) through a series of single-observation
assimilation experiments. The ensemble background error covariances (BEC) used in Hybrid
are generatedfrom 6-hr forecast of 32members of the operational Ensemble Adjustment
Kalman Filter (EAKF) data assimilation system at the Central Weather Bureau (CWB).

The sensitivity test results of the ensemble covariance localization (ECL) length scale
show that larger ECL scale makes more noise far away from the observation location.
Meanwhile, setting ECL at 200 km can obtain better flow dependent analysis increments and
reduce the noise in distant places. The original vertical ECL weighting function in WRF
3DVAR limits the analysis increments due to low level observations within very small vertical
scale. In this paper, we design a new vertical ECL weighting function which results in more
reasonable analysis increments over low levels in the model.

The static BEC used in WRF 3DVAR produce small correlations among variables,which
is similar to single variable analysis. When the weighting of the ensemble flow dependent
BECis increased to 75%, the results show that Hybrid is able to produce more robust
correlations between variables,which will benefit synoptic scale analysis.

In addition, the sensitivity test results of the ensemble member number show that
comparable analysis incrementsare obtained from 20 and 32members. It shows that 20members
in Hybrid for the BEC are enough to perform reasonable data assimilation. The BEC derived
from the ensemble forecasts of CWB operational WRF-based ensemble prediction system
(WEPS) produce slightly different analysis increments from the EAKF system, which may
result from thesample differences of the ensemble members.

Keywords: hybrid variational-ensemble data assimilation system, ensemble covariance
localization
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